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not an independent predictor of BCR (≤2 vs. >2 weeks, 
HR = 0.859, p = 0.474; ≤4 vs. >4 weeks, HR = 1.029, 
p = 0.842; ≤6 vs. >6 weeks, HR = 0.84, p = 0.368).
Conclusion Performing RALP within 2, 4, or 6 weeks of 
biopsy does not appear to adversely influence surgical dif-
ficulty or efficacy or oncological outcomes.
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Introduction

Prostate cancer (PCa) has become a common disease 
worldwide due to medical developments and the resulting 
increase in the elderly population. In particular, prostate 
serum antigen (PSA) screening and advances in imaging 
technologies have greatly accelerated the diagnosis of PCa 
at an early stage. Moreover, ever since robot-assisted lapa-
roscopic radical prostatectomy (RALP) was introduced, the 
number of prostatectomies has increased markedly [1, 2]. 
RALP is a valuable therapeutic option for clinically local-
ized PCa as its oncological and functional outcomes are 
at least as good as those provided by open or laparoscopic 
techniques; it also associates with a low risk of complica-
tions [3, 4].

Previously, it was generally agreed that there should be 
4–6 weeks between a prostate biopsy and retropubic radical 
prostatectomy (RRP) for PCa [5, 6]. This concept was sup-
ported by imaging studies (such as with endorectal magnetic 
resonance imaging) that showed that biopsy-related changes 
in the prostate that could hamper RRP (e.g., periprostatic 
inflammation and hematoma) can last up to 21 days and in 
some cases up to 4.5 months [7–9]. However, this concept 
may no longer apply in the era of robotic surgery because 

Abstract 
Purpose To identify the perioperative and oncological 
impact of different intervals between biopsy and robot-
assisted laparoscopic radical prostatectomy (RALP) for 
localized prostate cancer.
Methods All consecutive patients with localized prostate 
cancer who underwent RALP with primary curative intent 
in January 2008–July 2014 in a large tertiary hospital were 
enrolled in this retrospective cohort study. The patients 
were divided into groups according to whether the biopsy–
RALP interval was ≤2, ≤4, ≤6, or >6 weeks. Estimated 
blood loss and operating room time were surrogates for 
surgical difficulty. Surgical margin status and continence at 
the 1 year were surrogates for surgical efficacy. Biochemi-
cal recurrence (BCR) was defined as two consecutive post-
operative prostate serum antigen values of ≥0.2 ng/ml.
Results Of the 1446 enrolled patients, the biopsy–RALP 
interval was ≤2, ≤4, ≤6, and >6 weeks in 145 (10 %), 728 
(50.3 %), 1124 (77.7 %), and 322 (22.3 %) patients, respec-
tively. The >6 week group had a significantly longer mean 
operation time than the ≤2, ≤4, and ≤6 week groups. The 
groups did not differ significantly in terms of estimated 
blood loss or surgical margin status. Kaplan–Meier analy-
sis showed that interval did not significantly affect postop-
erative BCR-free survival. Multivariable Cox proportional 
hazards model analysis showed that interval duration was 
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RALP has several advantages over the open method, includ-
ing high magnification of the operative field, precise dissec-
tion movements, and low blood loss. Nevertheless, there are 
at present insufficient data to determine the optimal mini-
mum interval between biopsy and RALP in terms of ease 
and efficacy of surgery and oncological outcomes.

We hypothesized that the interval between biopsy and 
RALP does not affect either perioperative or oncological 
outcomes. To test this, we performed the present retrospec-
tive cohort study. The primary outcome was the relationship 
between interval from biopsy to RALP and perioperative out-
comes. The secondary outcome was the association between 
interval from biopsy to RALP and oncological outcomes.

Materials and methods

Study cohort

This retrospective cohort study was approved by the institu-
tional review board of our tertiary hospital (Seoul National 
University Bundang Hospital) in Gyeonggi-do Province, 
South Korea. The need for informed consent from the 
patients was waived due to the retrospective nature of the 
study. All consecutive patients with localized PCa who 
underwent RALP with primary curative intent between 
January 2008 and July 2014 were identified by searching 
the institutional database. Patients were excluded if they 
had advanced-stage PCa, a history of radiotherapy, a his-
tory of other pelvic surgery, a history of adjuvant chemo-
therapy, or missing clinical, operative, and pathological 
data. Our cohort was based on previous studies which 
assessed operative efficacy according to interval from 
biopsy to prostatectomy as following: interval of four or six 
weeks between biopsy and prostatectomy based on a study 
which assessed operative efficacy in RP [10], and interval 
of 2 weeks between biopsy and prostatectomy based on 
a study which assessed operative efficacy in RALP [11]. 
Every patient who underwent prostatic biopsy was given 
oral quinolone before and after biopsy and injected IV cefa 
group antibiotics at peribiopsy period. This cohort is not 
consisted of the experience of single surgeon. However, all 
surgeons who were included in this study already overcame 
the learning curve. Our hospital is one of the largest tertiary 
hospitals in Korea. Only in 2015 and only in Department of 
Urology, we performed robotic surgery 550 cases.

Outcomes

The patients were stratified according to the National Com-
prehensive Cancer Network (NCCN) risk groups [12]. 
The anesthesiologist-reported estimated blood loss (EBL), 
intraoperative transfusion rate, surgeon-reported operation 

time, and nerve-sparing status served as surrogates of sur-
gical difficulty. Positive surgical margin (PSM) status and 
continence at the first year served as surrogates for surgical 
efficacy. The nerve-sparing (NS) status was scored as none, 
unilateral, and bilateral preserved. We decide to perform NS 
using risk grouping and multi-parameter MRI. We some-
times perform frozen biopsy to clarify margin status, but 
not to decide for NS. Postoperative continence was assessed 
on the basis of the use of continence pads: Continence 
was defined as the use of no pads. Biochemical recurrence 
(BCR) was defined when the PSA value was ≥0.2 ng/ml on 
two consecutive measurements after RALP [13].

Statistics

The patients were divided into groups according to whether 
the interval between biopsy and RALP was ≤2, ≤4, ≤6, 
or >6 weeks. Thus, the ≤4 week group contained the 
≤2 week group and the ≤6 week group contained the 
≤4 week group. The differences between these groups in 
terms of preoperative clinicopathological variables, sur-
gical difficulty variables, and surgical efficacy variables 
were assessed using the Chi-squared test and Student’s t 
test. The differences between the interval groups in terms 
of postoperative BCR-free survival were assessed using 
Kaplan–Meier analysis followed by log-rank test. Cox uni-
variable and multivariable regression models were used to 
identify the relationship between the biopsy–RALP inter-
val and BCR. The data were expressed as hazard ratios 
(HR). Logistic regression analysis was performed to assess 
the association of each clinical variable with NS in low-
risk group. All statistical analyses were performed using 
SPSS 22.0 for Windows (IBM® SPSS® version 22.0, IBM, 
Armonk, New York, USA). p values of <0.05 were consid-
ered to indicate statistical significance.

Results

In total, 1455 men with localized PCa underwent RALP 
with primary curative intent during the study period. Of 
these, nine were excluded because they were performed pre-
vious transurethral prostatectomy (TURP) (n = 7) and hol-
mium laser enucleation of prostate (HoLEP) (n = 1), and 
missing clinical, operative, and pathological data (n = 1). 
Thus, the final study cohort consisted of 1446 patients.

The preoperative characteristics of the study cohort 
are shown in Table 1. In 145 (10 %), 728 (50.3 %), 1124 
(77.7 %), and 322 (22.3 %) patients, the interval between 
biopsy and RALP was ≤2, ≤4, ≤6, and >6 weeks, respec-
tively. For the ≤2, ≤4, ≤6, and >6 week groups, the median 
time to RALP was 1.6 (interquartile range 1.3–1.9) weeks, 
2.7 (interquartile range 2–3.4) weeks, 3.6 (interquartile 
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range 2.4–4.7) weeks, and 7.9 (interquartile range 6.9–10.4) 
weeks, respectively. The four groups did not differ signifi-
cantly in terms of preoperative age, body mass index, pros-
tate volume, clinical stage, PSA level, or biopsy results 
(including positive number and maximal involvement), 
biopsy Gleason score, and frequency of NCCN risk groups.

Analysis of the perioperative variables that represented 
surgical difficulty revealed that the >6 week group had a 
significantly longer mean operation time than the ≤2, ≤4, 
and ≤6 week groups (Table 2). The four groups did not dif-
fer significantly in terms of other perioperative outcomes, 
namely EBL, transfusion rate, and nerve-sparing status.

Analysis of the variables that represented surgical effi-
cacy revealed that the four groups did not differ signifi-
cantly in terms of PSM status and continence at 1 year 
(Table 3).

Kaplan–Meier analysis of postoperative BCR-free sur-
vival showed that the ≤2 week group did not differ from 
the >2 week group (log-rank test, p = 0.395) (Fig. 1). The 
≤4 week group also did not differ from the >4 week group 
in terms of BCR-free survival (log-rank test, p = 0.671) 
(Fig. 2). A difference between the ≤6 week group and the 
>6 week group in BCR survival was also not detected (log-
rank test, p = 0.155) (Fig. 3).

Multivariate Cox proportional modeling that included 
age, body mass index, PSA level, prostate volume, clini-
cal stage, biopsy Gleason score, positive core number, 
maximal core involvement, and the interval between biopsy 
and RALP showed that the interval between biopsy and 
RALP was not an independent predictor of BCR (2 weeks, 
HR = 0.859, p = 0.474; 4 weeks, HR = 1.029, p = 0.842; 
6 weeks, HR = 0.84, p = 0.368) (Table 4).

Table 1  Preoperative characteristics stratified by time to robot-assisted laparoscopic radical prostatectomy (RALP)

Student’s t test
†  Chi-square test

Biopsy to RALP (week) Biopsy to RALP (week) Biopsy to RALP (week)

≤2 >2 p value ≤4 >4 p value ≤6 >6 p value

No. of patients, n 145 1301 728 718 1124 322

Mean (SD) age, years 64.7 (6.7) 65.7 (7.0) 0.102 65.5 (6.8) 65.7 (7.2) 0.497 65.6 (6.8) 65.6 (7.7) 0.954

Mean (SD) BMI, kg/m2 23.9 (3.1) 24.8 (9.6) 0.252 24.6 (9.0) 24.9 (9.4) 0.496 24.5 (7.4) 25.5 (13.7) 0.098

Mean (SD) prostate volume, cm3 35.5 (19.3) 36.4 (14.8) 0.494 36.3 (14.8) 36.4 (15.8) 0.856 36.4 (15.1) 36.2 (15.9) 0.875

Clinical stage, n (%)

 T1 91 (62.8) 846 (65.0) 0.559† 460 (63.2) 477 (66.4) 0.263† 725 (64.5) 212 (65.8) 0.742†

 T2 48 (33.1) 383 (29.4) 231 (31.7) 200 (27.9) 340 (30.2) 91 (28.3)

 T3 6 (4.1) 72 (5.5) 37 (5.1) 41 (5.7) 59 (5.2) 19 (5.9)

Mean (SD) PSA, ng/mL 14.9 (14.9) 13.1 (16.6) 0.23 13.3 (14.6) 13.3 (18.0) 0.984 13.7 (17.3) 12.0 (12.7) 0.109

PSAD (ng/ml/cc) 0.46 (0.48) 0.40 (0.58) 0.255 0.41 (0.50) 0.41 (0.64) 0.932 0.42 (0.62) 0.36 (0.39) 0.094

Biopsy Gleason score, n (%)

 ≤6 59 (40.7) 587 (45.1) 0.603† 320 (44.0) 326 (45.4) 0.648† 495 (44.0) 151 (46.9) 0.409†

 7 (3 + 4) 37 (25.5) 342 (26.3) 192 (26.4) 187 (26.0) 297 (26.4) 82 (25.5)

 7 (4 + 3) 21 (14.5) 154 (11.8) 84 (11.5) 91 (12.7) 132 (11.7) 43 (13.4)

 ≥8 28 (19.3) 218 (16.8) 132 (18.1) 114 (15.9) 200 (17.8) 46 (14.3)

Positive core number

 1 22 (15.3) 328 (25.2) 0.048† 157 (21.6) 193 (26.9) 0.067† 252 (22.4) 98 (30.4) 0.017†

 2 28 (19.4) 243 (18.7) 138 (19.0) 133 (18.5) 214 (19.1) 57 (17.7)

 3 21 (14.6) 190 (14.6) 103 (14.2) 108 (15.0) 162 (14.4) 49 (15.2)

 ≥4 73 (50.7) 540 (41.5) 329 (45.3) 284 (39.6) 495 (44.1) 118 (36.6)

Maximal positive core involvement

 ≤50 97 (68.3) 904 (71.3) 0.449† 510 (71.1) 491 (71.0) 0.942† 786 (71.1) 215 (71.0) 0.97†

 >50 45 (31.7) 363 (28.7) 207 (28.9) 201 (29.0) 320 (28.9) 88 (29.0)

Risk group (NCCN guideline)

 Low 44 (30.3) 450 (34.6) 0.528† 243 (33.4) 251 (35.0) 0.746† 374 (33.3) 120 (37.3) 0.2†

 Intermediate 57 (39.3) 501 (38.5) 281 (38.6) 277 (38.6) 432 (38.4) 126 (39.1)

 High 44 (30.3) 350 (26.9) 204 (28.0) 190 (26.5) 318 (28.3) 76 (23.6)
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In logistic regression analysis, maximal core involve-
ment showed the association with NS. And interval with 
2 weeks from biopsy was observed the relationship with 
NS in low-risk group (Table 5).

Discussion

During the era of RRP, it was generally considered that 
delaying surgery for at least 4–6 weeks was prudent. The 
argument was that the biopsy could induce changes in 

the prostate (inflammation and hemorrhage) that could 
adversely influence the facility, efficacy, and oncological 
efficacy of the procedure [10, 14, 15]. This recommendation 
continued to be followed despite the technological advances 
that yielded RALP, which involves better vision and more 
precise movements. The present study shows that this rec-
ommendation may not be evidence-based medicine as we 
could not detect any adverse effects of performing RALP 
even less than 2 weeks after biopsy. Indeed, the only signifi-
cant effect of biopsy–RALP duration that we observed was 
that surgery late after biopsy (after 6 weeks) associated with 

Table 2  Perioperative outcomes stratified by time to robot-assisted laparoscopic radical prostatectomy (RALP)

Student’s t test
†  Chi-square test

Biopsy to RALP (week) Biopsy to RALP (week) Biopsy to RALP (week)

≤2 >2 p value ≤4 >4 p value ≤6 >6 p value

Operation time, min 
(SD)

153.4 (40.1) 164.6 (51.0) 0.002 159.9 (45.0) 167.1 (54.6) 0.006 161.2 (47.1) 171.4 (58.7) 0.005

Nerve-sparing status, n (%)

 None 40 (27.6) 274 (21.1) 0.128† 163 (22.4) 151 (21.0) 0.34† 244 (21.7) 70 (21.7) 0.608†

 Unilateral 95 (65.5) 896 (68.9) 502 (69.0) 489 (68.1) 775 (69.0) 216 (67.1)

 Bilateral 10 (6.9) 131 (10.1) 63 (8.7) 78 (10.9) 105 (9.3) 36 (11.2)

Estimated blood loss 
(EBL)

173.6 (118.2) 185.3 (150.8) 0.381 177.1 (124.6) 191.2 (168.0) 0.069 181.8 (147.5) 192.3 (149.1) 0.264

Transfusion rate, n (%) 1 (0.7) 12 (0.9) 0.783† 6 (0.8) 7 (1.0) 0.763† 10 (0.9) 3 (0.9) 0.945†

Table 3  Postoperative outcomes stratified by time to robot-assisted laparoscopic radical prostatectomy (RALP)

Student’s t test
† Chi-square test

Biopsy to RALP (week) Biopsy to RALP (week) Biopsy to RALP (week)

≤2 >2 p value ≤4 >4 p value ≤6 >6 p value

Specimen volume, cc (SD) 40.2 (14.0) 40.3 (17.2) 0.949 41.1 (18.0) 39.5 (15.7) 0.894 40.7 (17.3) 39.0 (15.6) 0.113

Pathologic Gleason score, n (%)

 ≤6 14 (9.7) 110 (8.5) 0.25† 64 (8.8) 60 (8.4) 0.572† 92 (8.2) 32 (9.9) 0.73†

 7 (3 + 4) 63 (43.4) 671 (51.6) 365 (50.1) 369 (51.4) 573 (51.0) 161 (50.0)

 7 (4 + 3) 44 (30.3) 360 (27.7) 198 (27.2) 206 (28.7) 318 (28.3) 86 (26.7)

 ≥8 24 (16.6) 160 (12.3) 101 (13.9) 83 (11.6) 141 (12.5) 43 (13.4)

Extracapsular extension, n (%) 45 (31.0) 399 (30.7) 0.928† 219 (30.1) 225 (31.3) 0.605† 346 (30.8) 98 (30.4) 0.905†

Seminal vesicle invasion, n (%) 22 (15.2) 126 (9.7) 0.039† 72 (9.9) 76 (10.6) 0.663† 113 (10.1) 35 (10.9) 0.67†

Positive surgical margin, n (%) 45 (31.0) 375 (28.8) 0.578† 208 (28.6) 212 (29.5) 0.689† 323 (28.7) 97 (30.1) 0.629†

Lymph node involvement, n (%) 5 (3.4) 33 (2.5) 0.515† 20 (2.7) 18 (2.5) 0.775† 31 (2.8) 7 (2.2) 0.563†

Insignificant tumor

Foley out, days (SD) 9.3 (4.8) 9.1 (4.3) 0.721 9.2 (3.6) 9.1 (5.0) 0.901 9.1 (3.9) 9.3 (5.6) 0.543

Hospital day, days (SD) 7.9 (2.2) 8.1 (3.3) 0.635 8.2 (2.5) 7.8 (3.8) 0.014 8.1 (2.5) 7.9 (5.0) 0.5

Continence at 1 year

 Yes 141 (97.2) 1275 (98.0) 0.542 710 (97.5) 706 (98.3) 0.285 1098 (97.7) 318 (98.8) 0.235

 No 4 (2.8) 26 (2.0) 18 (2.5) 12 (2.7) 26 (2.3) 4 (1.2)
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an increased operative time. Our clinical experience sug-
gests that this may reflect dissection difficulties that are due 
to the healing of the prostate or an inflammatory reaction 
to the biopsy. Thus, the guideline to delay surgery may no 
longer be appropriate in the robotic prostatectomy era.

Several other lines of evidence also suggest that the cau-
tion regarding when to perform even open radical pros-
tatectomy may have been unnecessary. First, although 
the magnetic resonance imaging study of Park et al. [16] 
showed that hemorrhages were observed for up to 57 days 
after biopsy, we did not find that the different biopsy–
RALP intervals associated with significant differences in 
EBL, which can be considered to be a surrogate of post-
biopsy hemorrhage. Second, Eggener et al. [10] showed 
that, regardless of whether the interval from biopsy to open 
radical prostatectomy was ≤4 or ≤6 weeks, it did not affect 
operative duration, EBL, PSM status, continence, or erec-
tile function. Similarly, the study of Lee et al. [17] found 
that the patients who underwent RRP before and after 
2 weeks after biopsy (the median duration after biopsy for 
the cohort) did not differ in terms of operative time, EBL, 
transfusion rate, hospitalization duration, nerve-sparing sta-
tus, PSM status, and continence. Thus, neither study could 
identify an optimal interval between biopsy and open radi-
cal prostatectomy. The over 6 weeks group might be much 
processed inflammatory than ≤2, ≤4, ≤6 weeks group.

Our study on RALP showed that it was feasible, onco-
logically effective, and safe even when the surgery was 
performed less than 2 weeks after biopsy. Two studies in 
2011 also suggested that it is unnecessary to delay RALP 
after biopsy [11, 18]. The retrospective cohort study of Kim 
et al. with 237 patients showed that biopsy–RALP inter-
vals of ≤2, >2–≤4, >4–≤6, >6–≤8, and >8 weeks had no 
effect on operative time, EBL, PSM rate, continence, and 

Fig. 1  Kaplan–Meier curves showing the biochemical recurrence-
free survival of patients whose surgery occurred ≤2 or >2 weeks after 
biopsy

Fig. 2  Kaplan–Meier curves showing the biochemical recurrence-
free survival of patients whose surgery occurred ≤4 or >4 weeks after 
biopsy

Fig. 3  Kaplan–Meier curves showing the biochemical recurrence-
free survival of patients whose surgery occurred ≤6 or >6 weeks after 
biopsy
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potency [18]. Similarly, the prospective clinical trial of Lee 
et al., where 104 patients were allocated to undergo RALP 
2, 2–4, or >4 weeks after biopsy, showed that the biopsy–
surgery interval did not influence operative time, PSM rate, 
continence, or potency [11]. The present large-scale study 
(1446 patients) confirms and extends these findings.

There is no reason to delay either robotic or open pros-
tatectomy. However, there is the debate of limitation of 
period from biopsy to prostatectomy in the era of open 
prostatectomy. This observation may reflect the numerous 
advantages of RALP over open radical prostatectomy, as 
follows. First, the operative field is magnified during robot 

Table 4  Multivariate analyses for the predictor of BCR

Interval (2 weeks or less vs longer than 2 weeks)

BMI body mass index, PSA prostate specific antigen

* Interval (4 weeks or less vs longer than 4 weeks)

** Interval (6 weeks or less vs longer than 6 weeks)

Multivariate Multivariate* Multivariate**

HR (95 % CI) p value HR (95 % CI) p value HR (95 % CI) p value

Age 0.977 (0.957–0.999) 0.037 0.976 (0.956–0.998) 0.03 0.977 (0.956–0.998) 0.031

BMI 0.973 (0.921–1.028) 0.325 0.971 (0.919–1.027) 0.305 0.973 (0.920–1.028) 0.332

PSA 1.013 (1.009–1.017) <0.001 1.013 (1.009–1.017) <0.001 1.013 (1.009–1.017) <0.001

Prostate volume 1.005 (0.997–1.013) 0.258 1.005 (0.997–1.013) 0.245 1.005 (0.997–1.013) 0.237

Clinical stage (T1–T2 vs T3–T4) 2.473 (1.638–3.731) <0.001 2.470 (1.636–3.729) <0.001 2.491 (1.650–3.760) <0.001

Biopsy Gleason score (≤7 vs 8–10) 2.692 (1.941-3.732) <0.001 2.692 (1.941–3.732) <0.001 2.696 (1.944–3.739) <0.001

Positive core number (≤2 vs >2) 1.450 (0.994–2.114) 0.054 1.462 (1.003–2.131) 0.048 1.447 (0.993–2.108) 0.055

Maximal positive core involvement (≤50 vs >50) 2.383 (1.693–3.354) <0.001 2.381 (1.692–3.353) <0.001 2.376 (1.688–3.344) <0.001

Interval (2 weeks or less vs longer than 2 weeks) 0.859 (0.566–1.303) 0.474

Interval (4 weeks or less vs longer than 4 weeks) 1.029 (0.775–1.366) 0.842

Interval (6 weeks or less vs longer than 6 weeks) 0.840 (0.574–1.228) 0.368

Table 5  Univariate and multivariate analyses for the nerve sparing in low-risk group

Interval (2 weeks or less vs longer than 2 weeks)

BMI body mass index, PSA prostate specific antigen

* Interval (4 weeks or less vs longer than 4 weeks)

** Interval (6 weeks or less vs longer than 6 weeks)

Univariate Multivariate Multivariate* Multivariate**

β ± SE p value β ± SE p value β ± SE p value β ± SE p value

Age −0.005 ± 0.003 0.141 −0.003 ± 0.003 0.303 −0.004 ± 0.003 0.291 −0.003 ± 0.003 0.343

BMI −0.005 ± 0.009 0.561 −0.004 ± 0.009 0.677 −0.003 ± 0.009 0.748 −0.003 ± 0.002 0.756

PSA 0.005 ± 0.012 0.657 0.018 ± 0.012 0.138 0.016 ± 0.012 0.189 0.017 ± 0.012 0.157

Prostate volume −0.003 ± 0.002 0.133 −0.003 ± 0.002 0.094 −0.003 ± 0.002 0.103 −0.003 ± 0.002 0.089

Clinical stage (T1–T2 vs T3–T4) 0.264 ± 0.260 0.309 0.235 ± 0.259 0.365 0.286 ± 0.260 0.272 0.251 ± 0.260 0.335

Positive core number (≤2 vs >2) −0.006 ± 0.048 0.896 −0.002 ± 0.050 0.973 −0.002 ± 0.051 0.974 −0.004 ± 0.051 0.939

Maximal positive core involvement 
(≤50 vs >50)

−0.291 ± 0.089 0.001 −0.331 ± 0.091 <0.001 −0.331 ± 0.091 <0.001 −0.319 ± 0.092 0.001

Interval (2 weeks or less vs longer 
than 2 weeks)

0.136 ± 0.082 0.095 0.164 ± 0.081 0.045

Interval (4 weeks or less vs longer 
than 4 weeks)

0.057 ± 0.047 0.22 0.075 ± 0.047 0.112

Interval (6 weeks or less vs longer 
than 6 weeks)

−0.017 ± 0.054 0.755 0.004 ± 0.056 0.938
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surgery. Second, it allows for delicate movements that pro-
mote precise dissection. Third, it is a minimally invasive 
technique that leads to a relatively rapid recovery after sur-
gery. Therefore, we suggested the evidence of no need for 
delay in the era of robotic surgery.

Our study suggests that RALP does not have to be per-
formed after a specific period. This notion is supported by 
several studies that show that a delay from biopsy to pros-
tatectomy does not affect postoperative disease progression 
[19–21]. The prospective clinical trial of Lee et al. described 
above also showed that the biopsy–RALP interval does not 
affect the risk of BCR (pp = 0.1484). This is clinically use-
ful information because, although a delay may be useful for 
some patients as they decide between the various treatment 
options for clinically localized PCa, other patients may desire 
surgery quickly due to anxiety after learning their diagnosis. 
There are some patients to eliminate cancer in their body as 
soon as possible in spite of fully informed consent. In real 
clinical setting, some patients worried more than their situa-
tion and they found other physicians to be operated. Nowa-
days, active surveillance (AS) emerged as a treatment option 
of low-risk PCa. Even AS patients want to be operated as 
soon as possible despite proper explanation. We suggest the 
evidence of no need for delay in the era of robotic surgery. As 
such, this evidence will provide the guideline for establishing 
the timing of prostatectomy in the era of robotic surgery.

In summary, our results show that the recommendation 
to wait 4–6 weeks after biopsy is no longer pertinent in the 
era of robotic surgery and that the patients who are eligible 
for such surgery can choose, after counseling with a urolo-
gist, when to undergo it.

This study has a number of limitations. First, it was per-
formed retrospectively and thus may be subject to selec-
tion and information bias. Second, we did not investigate 
the effect of biopsy–surgery interval on postoperative erec-
tile function. We did not analyze the postoperative potency 
comparing with preoperative potency. Therefore, we could 
not the accurate success of nerve sparing. We analyzed only 
whether performing nerve sparing or not. Third, we did 
not investigate the preoperative continence status. Fourth, 
we used continence status as a surrogate of postoperative 
functional outcome. Fifth, the study was performed in only 
one institution. However, our cohort is relatively large and 
our institution is a representative tertiary center. Sixth, we 
did not performed analysis according to the number of 
biopsy. There is a potential risk of bias due to the number 
of biopsy. However, almost all patients of our cohort were 
performed a single biopsy. Finally, there is no criterion for 
the degree of difficulty during operation. Therefore, we 
adapt operative time as surrogate marker as the degree of 
difficulty during operation. To determine the optimal inter-
val between biopsy and RALP, a large-scale multi-institu-
tional randomized clinical trial is needed.

Conclusion

 RALP that is performed less than 4–6 weeks after prostate 
biopsy does not appear to be more technically difficult and 
does not influence the surgeon’s ability to obtain negative 
surgical margins or affect urinary function. Our data indi-
cate that there is no reason to delay surgery after prostate 
biopsy in the era of robotic surgery. This may reassure urol-
ogists and patients who choose RALP relatively soon after 
biopsy.
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